reduced populations of service providing organisms . Consequently, the 155 sustainability of modern food production is increasingly questioned (Garnett et al. 2013 ).
156
'Ecological intensification' has the potential to enhance the sustainability of agricultural knowledge on the landscape-scale management choices needed to achieve ecological 161 intensification with a high degree of certainty (Kleijn et al. 2019 ). For example, semi-natural 162 habitats are prerequisite for many organisms, but effects are often taxon-specific. In addition,
163
the presence or abundance of functional groups of organisms in a landscape does not always 164 correlate with the services they provide to crops (Tscharntke et al. 2016 ; Karp et al. 2018 ).
165
The configuration of landscapes (size, shape and spatial arrangement of land-use patches), in 166 addition to their composition (proportion of land-use types), is increasingly suggested as a key 167 factor in determining biodiversity and associated ecosystem services in agricultural 168 landscapes (Fahrig 2013 an increase in size of both field and/or non-crop patches, and reflects a lower total density of 294 edges available for exchange in the whole landscape.
295
Functional groups and arthropod traits 296 We classified above-ground arthropods into functional groups of pollinators, pests and natural 297 enemies of pests (Appendix S1, Table S2 ). Organisms that are predators or herbivores as 298 larvae, but pollinators as adults were classified according to the life stage sampled.
299
Arthropods that could not be classified into these groups (Appendix S1) were included in 300 analyses of total arthropod abundance, as they contribute to overall farmland biodiversity, but Appendix S1). Pest control, pollination and yields were available from a subset of studies 320 (Table S3) . For this subset, we calculated an ecosystem service index representing the amount 321 of service provided (Appendix S1). We analyzed effects of landscape predictors on arthropod 322 abundance and services using linear mixed effects models in R package lme4 v. and was maintained for all analyses.
333
To account for collinearity of composition variables (Fig. S2) , we performed two sets of 334 models including either % SNH or % arable. Correlations between edge density and 335 composition variables were low within and across studies ( Fig. S2 ; mean within-study 336 Spearman rho 0.05, SD 0.2, mean variance inflation factor of models with all arthropods 2.7, 337 SD 1.8), but some studies showed high correlation in specific years and scales (Table S4) . We thus ran analyses including and excluding these studies. As no differences were found in 339 overall results, we present analyses including all studies (Appendix S1). abundance were convex at high edge density (Figs. 2, S5 ). Effects of edge density depended 376 on % SNH, and led to a 2-fold increase at high (>20%) and 1.6-fold increase at low (<2%)
377
SNH. However, in landscapes with low edge density, increasing % SNH had no effect on 378 arthropod abundance.
379
Pollinators, natural enemies and pests showed distinct patterns when considered separately 380 (Fig. 2) . Pollinators showed a similar convex effect of % SNH and a negative effect of % 381 arable land (Fig. S5) with the most clusters identified among natural enemies (Figs. S3-4) . Though scarce overall, 389 effects of landscape predictors on enemies were significant across scales and highly 390 contrasted between trait syndromes (Fig. 3a, S6 ). Three main patterns emerged: 1) Enemies 391 overwintering outside crops, including flight and ground-dispersers (327 species, 44% of 392 enemies), benefited from high edge density. This was especially true in landscapes with <10%
393
SNH for flyers, and <60% arable land for ground-dispersers (Fig. 3a, S6 ). These groups 394 increased with increasing % SNH and decreasing % arable land, but effects depended on edge 395 density: they occurred at low (flight) or high edge density (ground-dispersers). 2) In contrast, 396 enemies able to overwinter in crops were most abundant in landscapes with few edges (Fig.   397 3a, S6). Among these, ground-dispersers benefited from high % arable land, but flyers agricultural specialist pollinators increased with high edge density at high or low % SNH
402
( Fig. 3b, S6 ; 393 species, 70% of pollinators). In contrast, agricultural specialists (e.g.
403
aphidophagous syrphids) were most abundant in landscapes with few edges and high % arable 404 land.
405
Pests able to overwinter in crops showed few effects of landscape variables across scales. But 406 pests considered to leave crops over winter were six times less abundant in landscapes with 407 high edge density (0.2-0.4 km/ha), regardless of their composition (Fig 3c, S6 high % arable land (Fig. 4a ). Pollination increased with edge density: it was 1.7 times higher 420 in fine-grained compared to coarse-grained landscapes regardless of % SNH or % arable land.
421
Low pollination was observed in landscapes with >70% arable land and at edge densities <0.1 422 km/ha (Fig. 4b right panel) . Yields showed a variable pattern (Fig. 4c, S7 ). They were highest 423 in landscapes with 10-20% SNH at high edge density (Fig. 4c left panel) . Lowest yields were 424 achieved in landscapes with <40% arable land and high edge density (Fig. 4c right panel) . In a 2017). However, abundances were too low for these trends to be reflected in overall patterns.
464
In addition, pests also benefited from landscapes with low edge density. The services 
468
Pests overwintering outside crops were least abundant, and pollination and pest control were 
483
Landscapes with high edge density did not have lower yields/area than coarse-grained 484 landscapes, in a large portion of composition gradients with varying % SNH and arable land.
485
Though only available from a subset of the data (Table S6) fields. In these landscapes, extensive practices such as low-input farming may be the most 512 effective way to enhance arthropod diversity and services in crops (Jonsson et al. 2015) .
513
Contrary to our hypotheses (Fig. 1) , few effects were hump-shaped within the range of tested 514 gradients, thus maxima may not be reached within the measured European gradients.
515
We applied a trait-based framework for agroecosystem communities using response traits that
516
have not been considered in previous work on pollinators (Williams et biodiversity and ecosystem services. However, these variables are not intrinsically correlated.
795
In addition, interactions may take place that lead to different effects of edge density according 
820
Estimates and 95% confidence intervals (CI) of effects are shown for all radii in Fig. S4 . 
